responsible for medication reconciliation, but 65.9% of pharmacy directors would like pharmacy to have this responsibility. Computerized prescriber order entry is now used in 54.4% of hospitals, with barcodeassisted medication administration used in 65.5% and smart pumps used in 77% of hospitals. The majority of hospitals have fully or partially implemented electronic health records. An increase in the use of remote pharmacist review of medication orders has reduced the percentage of hospitals where orders are not reviewed before a dose is administered to 32%. Conclusion. Pharmacists continue to improve medication use in U.S. hospitals through patient monitoring and education, safety initiatives, collaborative practices with other health care professionals, assisting in the adoption of technologies, and the provision of pharmacy services to outpatients. Am J Health-Syst Pharm. 2013; 70:787-803 T he American Society of HealthSystem Pharmacists (ASHP) national survey of pharmacy practice in hospital settings focuses on practices and technologies for managing and improving the medicationuse system and the role that pharmacists play in this effort. The national surveys are organized according to six aspects of the medication-use system: prescribing, transcribing, dispensing, administration, monitoring, and patient education. The survey focuses on two components of the medication-use system each year. The 2012 survey evaluates practices and technologies related to monitoring and patient education. The most recent three surveys therefore represent a composite picture of the ways hospitals and health systems are managing and improving the entire medication-use system and the current role that pharmacists play in medication-use system management.
In assessing monitoring and patient education practices, the present study was intended to describe and characterize trends in pharmacists' medication therapy monitoring activities and inpatient therapeutic drug monitoring activities, the methods used to monitor adverse drug events (ADEs), patient education Am J Health-Syst Pharm-Vol 70 May 1, 2013 and counseling activities, transitionof-care services, processes of medication reconciliation, medication order review and entry, implementation of medication-use system technologies, outpatient dispensing pharmacy operations, and pharmacist involvement in ambulatory clinics.
This study also describes human resource commitments, staff turnover, and estimated national vacancy rates for hospital pharmacist and pharmacy technician positions.
The survey also included questions measuring progress toward implementing many of the recommendations made at the Pharmacy Practice Model Summit. 1 Data on these recommendations can be found at www.ashpmedia.org/ppmi/.
Methods
An evaluation of monitoring and patient education practices in U.S. hospitals and health systems was conducted using methods similar to those of past ASHP surveys. [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] Questionnaire development. The 2012 questionnaire was developed using procedures suggested by Dillman. 13 Questions from previous surveys that pertained to topics of interest in this survey were evaluated for clarity and response. As with past surveys, data about hospital characteristics (i.e., number of beds, U.S. Census Bureau region and metropolitan statistical area status 14 ) were obtained from the SDI Health hospital database. 15 Survey sample. From the SDI database of 7053 hospitals, a sampling frame of 4893 general and children's medical-surgical hospitals in the United States was constructed. Specialty, federal, and Veterans Affairs hospitals were excluded from this sampling frame. Hospitals were stratified by size before sampling, and random samples of hospitals within these strata were taken to select the sample of 1439 hospitals. We sampled 300 hospitals with fewer than 50 beds to account for historically lower response rates in hospitals of this size. We surveyed all hospitals with 600 or more staffed beds (n = 139) in order to collect data from enough of these very large hospitals to provide reliable estimates. Two hundred hospitals were sampled in each of the other hospital size categories.
In April 2012, each of the 1439 hospitals was called to verify the name of the pharmacy director. After eliminating closed hospitals, hospitals that no longer had pharmacies, hospitals without a permanent director of pharmacy, and pharmacies unwilling to provide the name of the director of pharmacy, the adjusted sample was 1413 hospitals.
Data collection. Pharmacy directors in the sample were contacted up to six times during the survey period. An announcement letter was sent in May 2012. This was followed two weeks later by the first survey mailing. To increase the response rate, respondents were entered into a drawing for 1 of 10 $100 gift cards as an incentive to respond to the questionnaire. One week after the initial survey mailing, reminder postcards were mailed. The surveys were mailed a second time to nonrespondents in July 2012. The survey was sent a third time via United Parcel Service to the remaining nonrespondents later in July 2012. A final telephone contact was made with nonrespondents during August 2012.
Data analysis. Each hospital in the sample was assigned a unique identification number. This number allowed the survey response to be matched with the hospital characteristics in the SDI database.
As in past surveys, data are presented by categories of staffed beds to more closely align with data from the American Hospital Association. 16 Because of the stratified random sampling procedure, it was necessary to employ a design-based analysis. 17 This technique produces population estimates that are more accurate than reporting unweighted results.
Data were entered using SPSS, version 16.0 (IBM Corporation, Armonk, NY). Data were converted to an Intercooled Stata, version 8, readable format (Stata Corp, College Station, TX) using DBMS Copy, version 7 (Conceptual Software, Houston, TX). All non-design-based analyses were conducted using SPSS 16.0. All design-based analyses were conducted with Stata 8 using the set of survey commands. To account for the sampling method, weights were assigned to respondents to adjust their contribution to the population estimate. The weights were 18.31 for hospitals with fewer than 50 staffed beds, 10.74 for hospitals with 50-99 beds, 17.07 for hospitals with 100-199 beds, 9.01 for hospitals with 200-299 beds, 5.26 for hospitals with 300-399 beds, 4.23 for hospitals with 400-599 beds, and 2.62 for hospitals with 600 or more staffed beds. The strata were the categories for the number of staffed beds, and the finite population correction was the total number of hospitals in the population (4893).
Descriptive statistics were used extensively. Chi-square analysis and analysis of variance or regression were used to examine how responses differed as a function of hospital characteristics. The a priori level of significance was set at 0.05.
Results
A total of 481 hospitals submitted usable data for analysis. The overall response rate was 34.0%.
Hospital characteristics. Table 1 shows the size, location, and ownership of the respondents' hospitals, the nonrespondents' hospitals, the surveyed hospitals, and the 4893 general and children's medical-surgical hospitals. The characteristics of the surveyed hospitals are presented to highlight the complex sampling design employed in this survey. Respondents and nonrespondents were statistically different in regional location and ownership status. 4, 7 Other methods hospitals use to identify patients for monitoring include targeting patients as directed by a hospital committee (50.1%), by specific medical or surgical services (41.1%) or high-cost medications (30.7%), and by disease state (30.7%). The use of these methods has been stable during the last six years. 4, 7 Larger hospitals are more likely to use these methods.
No. (%)
In 2012, 39.5% of hospitals were using an informal process to identify patients for daily pharmacist monitoring. The use of an informal (Table 3 ). In 84.8% of these hospitals, pharmacists have the authority (by protocol) to order an initial serum medication concentration, and 83% of hospitals that have pharmacists routinely monitor serum medication concentrations allow pharmacists to adjust the dosage of a medication being monitored. During the past 12 years, therapeutic drug monitoring by pharmacists and their authority to order serum medication concentrations and to adjust dosages have increased. 4, 7, 10, 18 In 36.9% of hospitals, pharmacists are routinely notified when medication concentrations fall outside the therapeutic range. In addition, there is a systematic and well-documented method to evaluate the quality of therapeutic drug monitoring by pharmacists in 38.3% of hospitals.
ADE monitoring and reporting. Because operational definitions of ADEs vary, hospital pharmacy directors were provided the following definition: "An adverse drug event is an injury resulting from the use of, or not using, a needed medication. For the purposes of this survey, consider adverse drug events to include both adverse drug reactions and medication errors, including both errors of commission and omission that result in adverse clinical outcomes." 19 Methods to identify ADEs. Hospital pharmacy directors were asked which methods pharmacists use to routinely monitor patients for ADEs. The most common methods are notification from nursing (81.8%), an ADE incident reporting system (77.0%), alerting orders or trigger medications (71.7%), therapeutic drug monitoring (63.0%), and routine review of laboratory test values (52.7%). Less common methods are chart review (36.3%), an ADE hotline (27.7%), pharmacist rounds independent of physicians (22.0%), pharmacist rounds with physicians to assess ADEs (20.0%), medical record E-codes (19.8%), and patient counseling (11.7%). Larger hospitals are more likely to use each of these methods, with the exception of alerting orders or trigger medications, notification from nursing, and chart review. Regardless of size, all hospitals use notification from nursing consistently as a method to monitor patients for ADEs.
Am J Health-Syst Pharm-Vol 70 May 1, 2013 Review of ADEs. Most hospitals (84.5%) have a multidisciplinary committee (including physicians, pharmacists, and nurses) responsible for the review and analysis of ADEs, as well as education, policy formulation, and corrective action related to ADEs (Table 4) ; the use of such committees has declined slightly from 2009. 4 The largest hospitals are the most likely to have a multidisciplinary committee to review ADEs.
Overall, 57.5% of hospitals have conducted at least one prospective medication-safety-related analytical process using a technique such as failure modes and effects analysis (FMEA) during the last year. The survey findings varied significantly with hospital size; larger hospitals were more likely to have completed a FMEA in the last year compared with smaller hospitals.
Overall, 68.9% of hospitals have conducted at least one retrospective medication-safety-related root-cause analysis (RCA) in the last year. This finding varied significantly with hospital size; larger hospitals were more likely to have completed a RCA in Table 4 . The most frequently used methods to select patients for transitionof-care services provided by pharmacists are physician order (73.5%), nurse request (59.3%), and patient request (51.1%). Less frequent methods include identifying patients discharged on highly complex or highrisk medication regimens (22.6%), focusing on specific diseases (18.6%), targeting patients who are using newly prescribed medications (10.8%) or have a history of noncompliance (7.8%), targeting patients receiving a threshold number of discharge medications (3.5%), and identifying patients at risk for drug-drug interactions (2.9%).
Adverse Drug Event (ADE) Committee and Medication Safety Analyses

Pharmacists' Involvement in Patient Education
The most frequently used method by pharmacists or pharmacy technicians to facilitate transitions of care in their health system is verifying a patient's medication history at admission (54.3%) ( Table 6 ). Less frequently used methods include helping patients enroll in manufacturer patient assistance programs (26.8%), participating in discharge planning (23.7%), discharge medication counseling (21.7%), facilitating the filling of prescriptions at an outpatient pharmacy (17.0%), communicating orders for home infusion services (11.9%), providing discharge prescriptions (11.8%), obtaining prior authorization (10.8%), coordinating a handoff to a community pharmacy at discharge (9.7%), and designing a patient-specific medication-related action plan (5.3%).
Am J Health-Syst Pharm-Vol 70 May 1, 2013 Table 6 . 
Transition-of-Care Processes Used by Pharmacists or Pharmacy Technicians
Medication reconciliation.
At over half of hospitals, the nursing staff is primarily responsible for the medication reconciliation process (Table 7) . In about four fifths of hospitals, nurses have primary responsibility for collecting medication regimen information at admission and disseminating medication regimen information at discharge (Table 8) . Those duties are not commonly performed by physicians, pharmacists, and pharmacy technicians and are not a primary responsibility of pharmacy residents or pharmacy students in any hospital. Nurses in the largest Am J Health-Syst Pharm-Vol 70 May 1, 2013 hospitals are less likely than those in smaller hospitals to be responsible for collecting medication regimen information at admission; the level of nursing staff responsibility for disseminating information at discharge does not appear to vary by hospital size.
Strategic practice initiatives. Drug therapy management. The following definition was provided to describe drug therapy management: "a multidisciplinary team process for selecting appropriate drug therapies, educating patients, monitoring patients, and continually assessing outcomes of therapy. Pharmacist activities in drug therapy management may include, but are not limited to, initiating, modifying, and monitoring a patient's drug therapy; ordering and performing laboratory and related tests; assessing patient response to therapy; counseling and educating a patient about medications; and administering medications."
Overall, 38.1% of hospitals routinely have pharmacists assigned to provide drug therapy management services to a majority of inpatients (i.e., pharmacists provide such services for at least eight hours per day and five days per week), as shown in Table 9 . Larger hospitals are more likely than smaller hospitals to have pharmacists assigned to provide drug Table 7 . The survey found that the tablet computers used by hospital pharmacists are typically owned by the hospital (76.3% of facilities), the employee (30.3% of facilities), or a university or college (1.6% of facilities).
Primary Responsibility for Medication Reconciliation
Overall, 4.5% of hospitals allow pharmacists access to patient-specific Am J Health-Syst Pharm-Vol 70 May 1, 2013 data on the employee's personal smartphone.
Outpatient dispensing pharmacy. Overall, 27.0% of hospitals and health systems have an outpatient dispensing pharmacy (Table 10) ; larger hospitals are more likely than smaller ones to have an outpatient dispensing pharmacy.
One fourth of hospitals dispense outpatient prescriptions from the inpatient pharmacy department. In nearly three fourths of hospitals with a separate outpatient pharmacy operation, it is external to the inpatient pharmacy department. The survey findings varied by hospital size; larger hospitals are more likely than smaller hospitals to have an externally located outpatient dispensing pharmacy.
At more than 70% of hospitals with an outpatient dispensing pharmacy, it is operated by the inpatient hospital pharmacy department; 21.2% have a separate division in the organization operate the outpatient pharmacy, and 7.7% outsource operations to another company.
Participation in 340B program. Overall, 43.2% of hospitals participate in the Health Resources and Services Administration's 340B Drug Pricing Program (Table 11) . Participation varies by hospital size, with larger hospitals being more likely to participate. In 2010, 23.5% of hospitals participated in the 340B program. 3 Nearly one third of hospitals contract with an outpatient pharmacy to provide 340B-purchased medications to eligible outpatients.
Pharmacists in ambulatory care clinics. Overall, 62.4% of hospitals and health systems provide care to patients in outpatient clinic settings (Table 12) , and nearly one fourth have pharmacists practicing in ambulatory or primary care clinics. In those clinics where pharmacists work, 54.1% of hospitals receive payment for pharmacist-provided drug therapy management services for ambulatory patients. However, in Table 8 . The response options also included pharmacy residents, pharmacy students (i.e., participants in introductory or advanced pharmacy practice experiences), and no one having primary responsibility. These options were not selected by respondents. 78.1% of hospitals, these payments cover 25% or less of pharmacist salaries and benefits; in 8.4% of hospitals, the payments offset 26-50% of pharmacist salary and benefit expenses, and in 3.5% of hospitals, the payments offset 51-75% of those costs. In only 10.0% of hospitals do payments for drug therapy management services cover 76-100% of pharmacist salaries and benefits. The most common methods of billing for services provided by pharmacists to ambulatory patients are billing the services as incident to a physician service (51.7%), through the use of facility fee or ambulatory payment classification group-billing codes (45.6%), having a contract to provide Medicare Part D medication therapy management services (17.0%), having a contract with a private third-party insurer (15.2%), having a contract with Medicaid (12.5%), global payment (e.g., capitation, care coordination) mechanisms (6.7%), and outcome-based pay-for-performance arrangements (1.4%). Medication order review. Overall, 68.0% of hospitals have a method for pharmacists to review and enter medication orders in a timely fashion (Table 13) . Having the pharmacy department open and staffed 24 hours a day and seven days a week is the most common method (37.0% of hospitals); 15.9% of hospitals arrange for afterhours medication order review and entry to be performed by a national or regional telepharmacy company, 12.9% use an affiliated hospital with 24-hour services, and 2.3% of hospitals have an employee pharmacist on call or at a remote location to provide these services. In 32.0% of hospitals, orders are not reviewed by pharmacy personnel when the pharmacy department is closed; this is more common at smaller hospitals. The percentage of hospitals that do not provide after-hours pharmacy review of medication orders has declined since 2005, when 59.6% of hospitals did not provide 24-hour order review by pharmacists. 2, 3, [5] [6] [7] [8] Technology to improve medication safety. Electronic health record (EHR). Overall, 81.5% of hospitals have partially or completely implemented an EHR (Table 14) . Fully 18.6% of hospitals have a complete EHR system with no paper records, 62.9% of hospitals have a partial EHR with some paper-based components, and 18.5% have an allpaper system. EHR adoption varies by hospital size, with larger hospitals being more likely to have an EHR or components of it. Over the past nine years, the percentage of hospitals having only paper-based health records declined from 69.4% to 18.5%, with continued substantial declines over the last two years. [2] [3] [4] 6, 7, 9, 10 Computerized prescriber order entry (CPOE). Overall, 54.4% of hospitals have CPOE systems that include clinical decision support (CDS) (Table 14). During the past nine years, the percentage of hospitals with CPOE systems has slowly increased (just 2.7% of hospitals had such systems in 2003), with particularly sizable increases in 2011 and 2012. [2] [3] [4] [5] [6] [7] [8] [9] [10] In hospitals using CPOE, 4.1% do not have the CPOE system interfaced with the pharmacy information system. Therefore, orders must be manually reentered into the pharmacy information system.
Primary Responsibility for Collecting Medication Regimen Information on Admission and Disseminating at
Assignment of Pharmacists to Provide Drug Therapy Management Services to
Bar-code-assisted medication administration (BCMA). Overall, 65.5% of hospitals have BCMA systems enabling patient identity verification and electronic checking of doses administered by nurses (Table 14) . During the past 10 years, the use of BCMA in U.S. hospitals has grown steadily (only 1.5% were using the technology in 2002), with substantial increases in the last 2 years.
Pharmacists in Outpatient Clinic Operations
2-11
Smart infusion pumps. Overall, 77.0% of hospitals use smart infusion pumps (Table 14) . The use of smart pumps varies by hospital size, with the largest hospitals being the most likely to employ the technology. Hospitals' use of smart infusion pumps has more than doubled since 2005, when 32.2% of hospitals were using the devices. 8 Access to laboratory data. Computer access to laboratory data is readily available to pharmacists to monitor medication therapy in 98.3% of hospitals (Table 14) . Access by pharmacists to laboratory data using electronic systems has greatly increased over the past 12 years. 4, 7, 10, 18 Pharmacy operations. Information about pharmacy operations provides useful information for pharmacy managers. However, caution should be exercised when reviewing and interpreting these data. The values presented are averages of avail- (Table 15 ). The larger the hospital, the larger the number of FTE pharmacists. The number of FTE pharmacy technicians averages 10.2 and also varies by hospital size. As with pharmacists, the larger the hospital, the larger the number of FTE pharmacy technicians.
The average number of FTE pharmacists per 100 occupied beds (calculated using the hospital's average daily census) among all hospitals is 18.1. The average number of FTE pharmacy technicians per 100 occupied beds among all hospitals is 17.5. These ratios vary by hospital size, with the smallest hospitals having the most FTE pharmacists and pharmacy technicians per 100 occupied beds.
(Readers can compare a given hospital's staffing levels to the national averages listed in Table 15 by ascertaining the average numbers of FTE personnel per 100 occupied beds in the applicable bed-count category, multiplying each number by the average daily census of the hospital of interest, and dividing the result by 100.)
Staff vacancies and turnover. It is estimated that 2.7% of FTE pharmacist positions and 3.4% of FTE pharmacy technician positions are vacant (Table 15 ). The percentage of vacant FTE positions was calculated by dividing the number of vacant FTE positions by the total number of FTE positions within each bed-count category and overall.
Data on inpatient pharmacy staff turnover are presented in Table 15 . The overall rate of pharmacist turnover was 7.1%, with 12.7% turnover among pharmacy technicians.
21
Summary and conclusion
Despite ongoing economic challenges facing U.S. hospitals, strategies to improve the use of medications continue to advance, and pharmacists are an important resource in making this happen. For example, pharmacists are becoming more efficient in identifying patients receiving drug therapy that needs to be monitored for effectiveness. The use of informal methods to decide which patients to monitor is declining as methods such as having a formal list of medications that prompt patient monitoring are becoming more common. Virtually all hospitals have therapeutic drug monitoring programs to monitor serum medication concentrations; in an increasing percentage of hospitals, pharmacists have the authority to order laboratory tests and adjust dosages based on the results of these tests. Medication safety initiatives include learning from ADEs through well-structured ADE reporting programs and having a culture that supports the reporting of these events. A majority of hospitals have assessed their safety culture and are using methods to improve and sustain a culture conducive to improving quality and safety. Most hospitals have a formal structure and method for reviewing adverse events and making recommendations for changes intended to improve quality and safety. Most hospitals also report these events externally so that others can learn from ADEs. Medication reconciliation programs have rapidly evolved as medication safety initiatives. Most hospitals still employ nurses for medication reconciliation, but most pharmacy directors think pharmacy should have primary responsibility for this activity.
Medication use after the patient leaves the hospital is taking on a more important role as hospitals become more accountable for the quality of care after hospitalization. The percentage of hospitals where pharmacists are involved in discharge counseling has increased slightly but might be expected to increase as accountable care organizations emerge. Transition-of-care programs are common in hospitals, but pharmacists currently have a limited role in these programs; this role might be expected to increase as health systems become more integrated and performance-based compensation schemes evolve.
There has not been an increase in the percentage of hospitals with an outpatient pharmacy, but such pharmacies are increasingly located external to the inpatient pharmacy or outpatient pharmacy operations are performed by subcontractors; much of the externalization and subcontracting of outpatient pharmacy services has been driven by rising participation in the 340B program. There has also been an increase in the assignment of pharmacists to outpatient clinics, with a variety of strategies being employed to bill for these clinical services.
The area where change has been most dramatic is the use of electronic health information and technology. The use of EHR systems has dramatically increased, probably because of federal incentives to implement these systems with the Health Information Technology for Economic and Clinical Health (HITECH) Act. Most hospitals have either fully or partially implemented electronic patient records. The use of paper-based health records has dramatically declined. The use of technologies that both support EHR use and offer CDS is also dramatically increasing. For example, CPOE systems are now deployed by half of U.S. hospitals, including smaller ones. BCMA systems are used in two thirds of U.S. hospitals. The use of smart pumps has now been implemented by three fourths of hospitals. The use of electronic health information combined with pharmacy-profiled automated dispensing cabinets has enabled remote pharmacy order review, reducing the need for 24-hour pharmacy services. As a result, the percentage of medications administered without a pharmacist review of the order has dramatically declined. Finally, new technologies, including smartphones and tablets, are beginning to be used to access and generate health information more efficiently.
Hospital pharmacists continue to make strides in improving the use of medication in U.S. hospitals. They are doing so through increased activities in monitoring, patient safety, patient education, collaborative practices with other health care professionals, assisting in the successful adoption of technologies, and the provision of pharmacy services to outpatients.
